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(54) BfiW©***] «*Wft«fc*©«it^ttSWE-(Dffli* 



(57) imm 

mm] m&mmnmfflKizmMm, &B^*»©'j>£ 

3 3 7 nmZmz., mmm lOOO nmfclTv ff&ttffi 

fit** o . o 2 q • c muT (DmmttfcmmmRv&m-g 
*«* j 5 o otip pmvLTx-$>z>mmttmmmmx-g> 

«-?S!jB$ti«MBI«:«*atli«0»&u. Cftt*^ 

:tl* 2 0 0 OT^OTi&ST-g&JBLJI-f set 
iCct»3SiM1-SCi:*i-C-S-5o 



f-W-F*(##) 
4L0 3 7 
5G3 O 1 
B 5H029 
5H0 5 0 

Z 

OL (& 10 JC) «»Hica< 



1 

«lftjRIWf®Mt«a« 0 . 0 3g/cm 3 Mt:u f£ 

as5ffi*iNi^FL***<o^a«i« 200 o°cw±©&js 
Ti»fflJi-r5ci:*«ai:-rs«iMia«*aMi©»it* io 

mm*iiL-ci%MtimizttL. o. i-2on%t* 
Mzit&z £&<&#$ it &m9&m<z>nmi3immwm 20 

tf, Sfl 1 ~ 1 0 0 0 nm, 7X^^ Mb 1 0tt±©S 
^jSKiffi-r-feS.t^ifl 175S4©l>-rtlA» lotc§B«©?8 

* s , Fe, Ni, Co, Moa>f>&3P*>e>;i!l£*lfc'J> 30 
&<i:fc l«£^trS#£Si-fett*©fb^-e;fe-5$a 

CW*IS8 ] *8*£&# 1 ~ 1 0 0 0 nm, 77,^ hit 

#10-15000, x&®vrm-e>ftst>rz8kat<Dmwm 

Pid o 02 *sO. 3 3 7 nmSSx, E^ltffifit^O. 0 
2 Q • cmJaTOftfflft&ftltft. 
[I«5RJI9] Fe©^?a* J , 5 0 0fippmtlTt 

[IMttSlO] Fe, Ni, Co, Mo <D*tl?Mfi 5 40 
OSIpp mfilTfftSi*! 8 ££tt®flRn&ftattt 

immmi n (*□>, b> £&*ta«i<7>(ii& 
t o. o i ~~3nm%$&Tz2ti>m8Tbm 1 o©i^ 

[»*« 1 2 ] „ ! i1>RJI 1 7 ©of 1 otrffiW© 

immm 1 3 ] u&ji 8 71s 1 1 ©i^rtia* 1 -otc§B® 



$§§2003-20527 (P2003-20527A) 

2 

im#m i 4 ] i 2 sfctt 1 3 iz&mvmm&m 

h-C* 3 JMUS 1 4 
[SMBH1 6] !§3RJg8 7}Ml lO^rtlfr lo{c|B« 

[w«9i 1 7 ] ®Mummw&<D'£m&ifi. o. i~2 

0«*%-C*feStt5fcJB 1 6 {cIB«©mft6ffl«So 

i 8 ] tt^jg 1 6 izmm<nnmmmm%ffix. 

[0 0 0 1] 

[0 0 0 2] SEfc, coftffl&ftauait&StoWtttia 
[0 0 0 3] it, Pbfiit, *-w^>*-e> 

[0 0 0 4] 

[^©tt^] nm&mmmmi,z-mzmb*.m<Dmfr 
miz^^mm-nmm^nxi^ (1^^^7-1504 

1 9 5 - 3 2 1 0 3 9 4$§§BS 6 

0-2158I6 &mm 6 1 - 7 o o 1 4 

ft 5 -3 6 5 2 1 3-6176 

s^&mm o z<Dmmitmm&mm 1 o~5 0 0 0 n 

m««T-afe-5o l^lOnmiUt^tllt Siffl 

So 

[0 0 0 5] *M&KXaUf tt&ft ttfflg. t7?^ 
^©?5«*t (7^7-) £L,T<nm&&m&ztix^ 

fflt5«ifitLTLi^t>2}):frfi (Lit*) fcfci: 
U»fc-r 2 fa tf-C* 0 , 

[0 0 0 6] Li«A®«SCttffl$n«IISna>lttX 
#WODt-X (MCMB) , ^V7i-Xt7f 

*-*>77-fA- (mpcf) , xmm$8. sin- 



cooo7] l n&m<nnm&ftmn<Dfa<)?-<yi*'( * 

>©>T >^-Al/-/a > (tf A) Mr-O^-iiU 
— >a> (JtttB) jWfeix*. Mt»ttJBM**liB*LT*i 

SJtS ('O*— 2>U— >a>) ££i;^>-n*o ^©Sifo 
»S#HatCAofei)SS5SlH<b6i (Graph i 
te Intercalation Compound 
s) tuo. C©»HKb^ttEJSS*mS;tttti 
(y-f >*-2jU-->3>) LTS»tjcOJiM8tR 

^ZjDLTfc3i?t&©;gS£T r (f£c A-HM©^ 
[0 0 0 8] L i «a©»Slfttl4C ©'f 1/ 

[0 0 0 9] JBiS^ribroMfiSttTTc^^mtSroffiv-v^M-e 

fetottt, mips. muxv&m-rzmiaibJs&ifim^zti 

[0 0 10] I, «AK, *SB§¥8- 

3 1 4 2 2^-fiffl{z(i. e-y**6f»fcJIHR»*fc:jfc* 

fflW- 2001-106518 *fS?gtCfct, *">3R$*jK 

<fcotci9-tc#liSc£tt5Jito(c{;£1£Jt©3ig s 
[0011] WSMItSfii'JiSlv Wt 1 0 0 0 

ip-rst, flt«w««HST-ra. K£orii^ti2 osi 

iri± * -y- «fc -5 1 -r s tgig -s = 
[0012] St. KsafbcoajRtmv *a©mait 

[0 0 13] «Wco««t«STIfSfe»t: % £ft©3|« 



(3)^2 0 0 3- 2 0 5 2 7 ( P 2 0 0 3 - 2 0 5 2 7 A) 

4 

ti>-5o *©«£», 

1 ) ^JS^iii^eii 1 0 OfcLbCDTX^ Mb£J$ 

2) Sl4S&fii*l«it(*fgAttfis& < , #«14t«ti-CV> 

10 [0 0 14] *^H^#e.tt, JM6<b««*«^rSA* 1 
0 0 0 nmfelT«D2Siffl«c^|jsa«S©«Ji4*SJ?i9-r.5i«* 

aanu 2 o o o ,> cw±©aK-c^5o.s-ri.ci:T-^ 

ofeo mtz, *vm£tziz*<5mit&®it$kM*i%mm 
mizmtmLxQ—tfrmzitx^Zo 

[0015] 

20 [MtffftliaktSSI] *58W, ±SBHJSj& 

fsm. mmmmzm\,^tzmw.fcs zammzy -< ^—t 
[0 0 16] St. *«tt©«tv\ £Sfi£#©$#s# 

[0 0 17] 

30 immzmvi-r ztz&(D^&] *ftwmtt±s&E(ti&m 

to 

[0 0 18] C©«fc-5J5c^«^ffi«|jtSJ#o8S 

[0 0 19] -r«et)%, **WCJ:nttJJlT©«IEi«cK 

3Ssfi{c^M^-ti-i,ci:^<tt#$-a- N 2 0 0 0°cii(±© 
umxf&mm-r % c t ^^st t r s as«B*jK^««i©s 

50 *S©SS^«*0. 0 3 g/cm 3 Jil±(cb> 



JfJ$L& #60* 2 0 0 Qxi^ayu&x-mn&m 

3) *vm£fcu*vm<b&®o>x&aifi*vMM*£ 
Lx&tmmmizttL. o. i~2 off2%-t-&3±i3 
i) *fc{*2) £tta^&tt#iiii<z>s(&#& e 

jEKSt*ft5±,i3 i ) ;^M3) cDu-rn*> i nzmmofflL 
5) *">**&«:*'>3jjYb^fli*jiMafliH!rt»jii*-e-a 

l~1 0 0 0 nm, T7s*.V Mt 1 0JU±Oft*Mttt-C 
&3±331) 75^4) <Dl*rftj!Mofc3B«©**ffl&« 

0 »ift * ft 3t ^a*tT * * ±3b 5 ) c tamo ma * m 

7) S'— Kfc&£j&ff^Xfett*0»fb£*ifis % Fe, 
Ni, Co. Mo*e>«c58?A»6jl«ftfe'i>'5:< £fc 1 
S * # tr S# £AS £ £ (i ^ CD -f b x- & 3 m ffi *£ Jc j; >j 

8) WmZft 1 ~ 1 0 0 0 nm, TT,-^^ bttffil 0~ 

1 5 0 0 0, X«Bl«rifiT!*»fcJSKJ)CCDJiiffllBJ«ld.oi 
#0. 33 7 nm$Mx, ffi*lt«ifta*0. 0 2Q-c 

9) FeOdAtttt. 5 0 0SlppmWTt:fe5±ie 
8) ££tt<7>SMU&ft%tU«. 

10) Fe, Ni, Co, M oCD^e ft-?ft^ 5 OMfip 
pmWTXifcS.baeS) ££tt<7)«jM&ftj|Uttli. 

i i) b) &$£tift<aiftj&rt<c o . 

0 l~3Kia%^ffT5±IB8) 75M 1 0) OUfft* 

12) ±83 1) ;!ras7) <^rftfrlocae«©«»«i: 
^««iroSK!M^^T?f^^ftfc^aBt*^tf^m<4|g 



13) ±18 8) /lil I) <m^fftfr lofcI3«<DaSitffl 

14) ±13 1 2 ) Stttl3) tc3Btt0*tt{£Jgj£ftfc 
1 5) WttftftstfiH, KfftWi, y<<)lA, Ztzltis 

- hx&s.ua 1 4 ) <nmm<£o 

1 6) ±13 8) fbi&l 1) 0^1*ftA> 1 otci318©JSiffl 

1 7) «M«c®/tiaHi^^HAs x o. 1-2 011% 
T*&3±13 1 6) (C33.fficofaft6ffi^lifii 0 

is) ±g3i 6) iz-&M<nmmmniMZffiiLrz. -Km 



(4)$H2 0 0 3 - 2 0 5 2 7 (P 2 0 0 3- 2 0 5 2 7 A) 

6 

[0 0 2 0] 

fe^**, mzLKizKtmz-smL, A>odoo 2 <D{@# 

0. 3 3 7 nmSM5ti©T-J,4, Ztlt><Dmmt& 
(ifiS) i s »SKIil~l 0 0 Onm, TX'O bit 

[0 0 2 1 ] mmmt* l 0 nm*«T-lt fcSiiiCD&jglc 
10 MIT, ««fflO««-*»«Bi«ffl7^^ — fcLTfiefflL 
fca^fcHtttOHWr*:** < & 9 , *8if«iLX©t$(£# 
J»£toft^l>o -^SUifclu 7* v — i: L,T<3DjSiD4s 

(»a%) *.<*zt%i\tzttmm 

aH-*HS»<*ft;te^„ St0>J^{iaftbfflcoMfii«i:UT 

0 0 nmJ: »>* < tti £tim&&-<D&m&iP1&Ti-Z>(D 
X-, H9<]t3^Fi)iB<%§ 0 Cft^coct^f.SKM 
20 mt 1 0 0 0 nmiikTtm^. L-l><, 

[0 0 2 2] 8«6©S$tt^Ft$ij|S«c < , ^©TlSlir 
htb (tt«i5$/«i§<Z)ifi|l) ©TKfr&Jgg:* 
fi***»*L^o ft? g 

l^t^tc <fc !)7-f7-t LX6D#lM4{c:fyiM7!> s £D-5OT 
X, fi£oT^Jx(STX-^^ htb# 5 0 Jil±CDt§i§r, ISM 
Si* 1 0 nmX-ltmmmZiZ 5 0 0 nmW±, 1 0 

0 nmt-KI?li5 0 0 0 nml>A±tim$. Ll/>„ -fO± 
fSttt>Tft*)»S L<fc*4 0 0 0 0 0 nm, 
KlilOOOOO nmXfc£o 

30 [0 0 2 3] *«B^ffl±^bfc?S«B*M^t8ijitt*^^ 

-8*Jfctt0. 0 1~3Ii%, ffSKIiO. 1-3 

[0024] »j»c*«w©asj9e«:^^j«iicDiaigiS{co 

[0025] (ttiftmnt LxcD^mmm *&w<Dm. 
&mzt5i,\xm&mn£?z6immmit'<>-e>&(Dti 

40 m&m^&ztwcis&o mz.itmmLtz&m¥7 - 1 

5 0 4 1 9 ^2r*a, #g|3p 5 -3 2 1 0 3 9 ^2:18, iRf 
Mra 60-215816 ^fi^, ftfflm 6 1 -7 0 0 1 
4 ^^ffi, 5 -3 6 5 2 1 *f &fg, ^Ffisp 3-6 

1 7 6 8^^^C0^i£T-Sig-r^Ci:A J T:t.5o £ 
fe, «M£SA*2 nmfel±T-$>ft«, ^U^|ft«jfi«^o 

s^-?>u— y-i£%?iz&-?xmmt<i\z&mm&<Dii- 

50 *)ffiffl-C-#^,o 



[0026] znmfflftmmmm&iimmtdvx-itftft 

(B) tmiZfithXto-otzo «ffi«>«**tfc:o^TH:* 

[0 0 2 7] (RKJip 8-3 1 4 2 2 ^f&fg, 8 
- 3 0 6 3 5 9 WW 2001-106518^ 

[0 0 2 8] U'U i^lOOOnmWTcatli&a 
l*nft£0:, »Jfi*ffCJ;oTJI***«, 0"J;il£lO~ 

iooo nmiitgrofi<o*a«i-ctt*«aaie(t-e^<«sij 
a s '_i>& <t*50oo nmia±*s*©#Ki:A,£Tf* 

So *fc, c<oltttO:filWtfc:J!in*-Ctt«'*iLfcfWffl* 
»*i*^tffc«)(c^ ftutt«ttt* 50 0 

0 nmSJ8©*6<^«Urt-*^>-C*K 'J>& < i: # 

1 0 0 0 0 nmWJ.\ i^ia^TIi 1 0 0 0 0 0 nm 
feL±©*#&:7 a »)SUo 
LX(Dm^mt'b$ < 0 . 0 5g/cm 3 «T> SSte 
0. Olg/cra'ttTt-feli. vltkOiL 

[0 0 2 9] 6£oT, h*-e>^"f 

*s!)ttii»«aLt^4i\ ®ais«aiss^jx.« 1 5 
0 0 "c&LTT'&mmz ntzmmz *>*a-> 5 sjk 

EH ''So MlLtlM5:Oijif*t)Tt*^ifflMjl 
ty+ftmmxgZo 2 0 0 0°CW±, *fi:L<(±2 3 0 

0 •cfii±©s*"r flii&fbftii* nizmmzm i ^zt* 

M^BUfcoTMSGfbLTiiOiJgfift^ tf L -5 
L X l> & ^ *> © * IB MIBtt i: Is]B#{Cttj«ftffl 

[0030] mn<r>m.ffl-/3:mmtLx&®.m^T< -r 

-ASWtcff^ns*;;* (?2) l~1 0 0 0 nm«g, ft 
$500-400000 nmaS<D^«8ai*-f(D** 

ffli^ct/is-e§5, zn^yu -j^mztii^x^x 
aaast* 1 5 0 0*CWTi:-f schawl: LV>» 
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8 

[0031] (*'ym$.rzi±*omib&V}) mimizm 
(F>tm?z> 0 mmmi£2 o o o°cnk±(Dumxift>tiz 

(OXs 'P%< tt 2 0 0 0°Clzm?Z>ffilZftM%HZ&-o 

i£> B 4 C\ BsC^W^^^jg-fb^Jx BN*©ffeO^>i7 

[0 0 3 2] MC*^I5 h-t>yt?I.IIt - 
«Sfi<](c(i3Kft%J^TT?feSo f£oT*->*35fcH:** 

[0 0 3 3] fl£#©*i[k ^tCi-S^ST-liil 

20 a^^u^<, mn-3t z >). mmnffiz&mL, m^t& 

tz. mmmiz<$im*2>i/-\<£ti:2 ) m&&m£fzizz<D 
<t-sm&&<D&mmft&m%&<Dmg,ft. mrnxwat^tz 

tfi&-otzifis *mw<D2>mx-tzmmmmiz*'7m$.rziz 
*vmit-&y>&mM£itte^<Dx, ztie><Dmm&a;&i 

#£«VC^£>o 

[0 0 3 4] IRffl&&*t«Jttt 3 <%9ie>iLm%&*ft 

30 x>^t< <2m*ifiimiz*s^o Lfrt>®mi-z*>7m 
mt'pm.ta(Dx, mzmm^R^Ltztzifxitrnm^m 
-izmmz -a- § c h ttm u 

[0 0 3 5] ^^^©#ASfS*^=t<fTot:tt*8li 
it-£tm<Dft? \ZX MS©'J^ 3 U t> CD ftttffl * 

<&mtfi$>itzifi. *&w<Dftmxtz, mmmmanm<D 

40 [0 0 3 6] S.ffias{c«tSJSi9eJ5:^*a«ltt$fet^fe 

i^jo. oig/cm 3 wT> ife;ns»ni«» 

&ftffliLtz&mShXbO. 0 2~0. 0 8g/cm 3 g 

m&w>&mx'®>ffizi * i-&m<i&zrz\-txi3i<. %.m& 

•So 

50 I0 0 3 7]jfc, *»>*0*ASJtE;*3»*«t<SJ«:* 



9 

m&m t * t7 Mifim.i& L tz iti vitvntmmiz ®zm-&& 
mmmMgv2>z£t{i<. s.tzm&mo&mx. 

[0038] *<ofc»» *wai«aufc«nfc*">**fctt 
* •> ^<b^#) * s ia^is) ± x ggsNSMi l % ^ ct a c, #j * 

a-r*ct<bT?ss*«. L<tt»«flMbu mo^ 

<t*3fcJ«L£§80)i$>fc:, *-?&$fcl±*<?iilib£-#j£ 
[0 0 3 9] ffiJgrsMBMmtt&CX^fcJ^CKitt 

$nfe$^cot,oT-fo. z<r>m&.<» 1 5 o o"cuiT©ffl 

[0 0 4 0] li«fc**sKg^tt*"7*fls^*j£»iB« 
fbU I^btS^ffifcLtlt i*J&i£, afe-s 

[0 0 4 1 ] JE«ILTriUI5(*i:Lfc*, 

#0. OSg/cm'ttlC^Siottiio gfcttii 
S^iifcAftstg^fc, «l«»**±»fSfc»t:» Anff 
4E**ffll^T*!Sffi**0. 0 3g/cm J tt±lc^5i 

[0 0 4 2] (^5aa55iS) ^co^oicbt^^^^fe 

[0043] *vmzBkm<nii&&f*i\zm\i'ztztbiz>& 
mtt&mumiz 2 0 0 0 °cui±, *? * l < it 2 3 0 0 °c 

tiLbTf**, «LHjag#2 0 0 Q°ClZffirzt£\,^£*<t>m 

&, ^^^OT^A*-«(SjtL, Jb»o«j|t©*giH4*[S 

0. 3 3 8 5 nmW Fl:t5*SA ! fe5l^f:li2 3 0 
0°CU±.l,zi%-oz£Mf$. Utx 0 aML£i&l£<Z)±pgfim 

tjwistt&i,^, tsa^aftiiKd"? 320 o°cmmx& 

[0 0 4 4] fiewrSjHWaflMftt 2 0 0 0'Ckl±, *? s 
Kli2 3 0 0°CW±OTS6<Ji:1-5®S* J {S^T-#-5^ 
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[0045] aiaa©#H^tt*iifti4©#BB^, »s 

L<ttT;nJ>, ^'J>7A, 4.^>^© lilt. U<tt2 

10 [00 4 6] ft&ft&7 7 4'l-®»tttt&t*a£L 

[0 0 4 7] JfcSJjg-hrJl/H:, I2| 1 Ic^f «fc a ClOmm 
x 5 0 mm^|"C3ic? A 5 10 0 mmOD-tr^ 4 £ff 
tiiiOEJSDy h-2M§tt§!3^f,^| l „ -fe;i/tc— ^ 

[0048] fit, jE^f«x*pjseL&#e>, m& 

0mA$«tU *»S*»etUfc2o©a«JB^6fl!) 1 0 
20 mm^©*ff (E) V^gi^, J£lT<&5£A»<&ffiijtfii 

(r) q • cmfcwirr*. 

[0 0 4 9] R = E/1 0 0 ( Q • cm) 
[0 0 5 0] H9*fittli*jKK:j;o'ra«:«©-C, 

#0. 8 g/cm 3 (Dtif<Dm-Z:tmTZo *fmomm 

te&tmmmx-iz, mn&ofa±wmt>ti. o. 020- 

c m«Tv S##J(Cfci:«tfa 0 . 0 0 5 Q • c mCDjESBtb 

mmftwmmvi&mto. &m-embLtz**mtRi&L 

**mfc&wzxtitz®m<Dmmiz&imwi&&ftmLx 
40 to, a^Js$fett*©fb^e65i5©^Jssj5!4^-*sa«icD 

x-mtLtz&mm%&ix.ifcLx. ^c-r^^fb^JSi:^ 

3t5-Ctti^7 0 0SIppmW±t*ot^ 5 00fi 
ppmtlT, *{*6*Jtcl±5 Ofip pmiilT, £6tc(i 
1 OHSppmlilTtCf 5^i:*iqItgT-feSo ^JSfig^; 

50 ecft««fclMIR<*n*l,>j& , » Fe, Ni, Co, Mo 
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[0051] ZTmmt&i&mTzt-sift&m&L. 
mxitmrn^zmuLrzo. izmmTz 

[0 0 5 2] *<Dtzlsb. CCD^D-v WQ¥, »fe 

[0053] 7 < ^-tLTms.LiwmizTrzfztfnz 

its ®,mm&(r)7ci y <7 CD £ ft t\ 2mrattT© 

ft&ZftmZ-lt&tzlsblzlts 8&*{£cDM£#5 0 0 0~4 
0 0 0 0 0 nmCDlulffllz-r SCDA^FS Ll> 0 Ty^y Y 
itf*&?$L<li 1 0tt±, ?^C*fSL<tt5 0fil±t 
cro^&t&^^CDSSV&JS-trft-rilO. 0 0 
lg/cm'Wit-O. 2g/cm 3 WT, ffSKIi, 
0. 0 0 5 g/cm 3 W±T-0. 1 5 g/c m'feTFx S 
(CjifSL<i±0. 0 1g/cm ] al-C0. Is/ cm 3 
lUTT&So &?&K#0. 2 g/cm 3 Jil±{C^i>h, 
;k£tc£oTI£Si*§cDg£#5 0 0 0 nmW.T©«to(c 
M<*07-f v-<aj^AJ®T-T5o $t0. 00 1g/ 
cm'cfc ?)'J^^i:«g*i* $ fIlc ( fco-C{d:4 0 0 0 0 0 n 
m J; o&iii,%-&co£&>K y-i^ — i: LTcoiS 

[0 0 5 4] *^HJJtD»ffl^J^^*giiiii±mTl6fflSfii{C^ 
SOU *lt6©{4gg§:(al±1-SCi:3!)Sm3l5So LT 

td.. 2 #0. 3 4 2 0 nmiSlTroaS«|«t«*liltH:± 
[0 0 5 5] ttKtf^OTJMttftjRMIiOWUSUU 
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0. l«a%W±T-2 0«S%ttT©lgH-!) s <ffSUlXo 
^DS* S 2 0 If S% J: D * * < £ 5 h«SS4>©j£siic7)3fc 

ti-^ 0 s*:, o. i as % .to 5 tmatam 
[0056] mfflizmmmm&mimLT-mmttziz 

it. A JIIB»*^V7a 

-XA-#>?-i'^Dt-X (MCMB) ^A»ffll%?>n 

[0 0 5 7] 

[ nmm ] bit mmm c j: o tc stun l » s fe ma 
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